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Abstract 
The purpose of study is to examine the effects of Global Crisis on public, private and foreign–capitalized total 19 commercial 
banks in the Turkish Banking Sector’s performance criteria during the course of 2004–2012. With this purpose, to investigate the 
productivity and activity measurements Data Envelopment Analysis (DEA)–Variable Returns to Scale Model and DEA–
Malmquist Total Factor Productivity Index appropriate to time series panel estimation structure were applied to by using ratio 
belongs to sector. According to findings obtained to DEA–Variable Returns to Scale Model, the effectiveness of banking sector 
shows an increasing trend within the period 2006–2009 after a one year decrease (2005), and moves a decreased structure in 
period 2010–2012. When sector is classified according to capital structure, it is seen public–capitalized bank groups were 
affected crisis. It is among the findings obtained that foreign-capitalized banks have worked significantly more efficient way, 
effectiveness degree of private-capitalized banks have been the course of decrease especially during the years 2010–
2012.Findings obtained to DEA–Malmquist Total Factor Productivity generally followed the same trend throughout the years. 
The average TFP components are found the highest in influence the capture of innovation in sector. Relatively small proportion 
of unproductiveness decrease is discovered decision-making unit converges to the best production limit and showed activities at 
appropriate scales; while productivity increase performance positive change and managerial effectiveness. When Data 
Envelopment Analysis Model and the DEA–Malmquist Total Factor Productivity findings are considered together, 
Crisis doesn’t indicate an important inefficiency source on Turkish Banking Sector. 
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1. Introduction 
A crisis which occurs in a country spreads to other countries due to the increase of financial fragilities in a 
globalized world. The felt external effects of the crisis get bigger in line with the weight of the country, in which 
crisis emerged, in the world economy. Regardless of its type or origin, the experienced crisis has many national, 
international, political, social aspects within it and affects the behavior of economic units negatively.  
   
The low interest rates implemented in the West and, especially, in the United States throughout the 2000s ensured 
that low-income families benefited from housing loans in high amounts but led to the creation of credit bubbles. The 
inability of homeowners to pay their housing loans with high-risk premiums at the start of 2006 led to a fall in house 
prices with the sale of mortgaged houses and the credit system composed of high-interest and high-risk credits 
collapsed at the end of 2007. The sale of banks of the loan contracts of the houses which had overvalued mortgages 
to investment banks as bonds also caused the spread of a big financial crisis within the American finance system 
with the domino effect in 2008.  Weak risk management practices, inaccurate rating of rating agencies on securities 
related to the financing of mortgaged houses, high personal and corporate debt levels, implementation of wrong 
monetary policies of monetary executives, the imbalances experienced in the international trade, the insufficiency of 
regulation accompanied the problems experienced in the mortgage system and the crisis damaged the element of 
trust in the market by transforming to a global liquidity and credit crisis in 2008. The crisis which originated from 
housing loans also led to a new crisis in the banking and financial sectors with the bankruptcy of huge finance 
companies, dramatic falls in stock markets and serious uptrends in rates of exchange were observed (Özer et al., 
2013, 565 & Ataman Erdönmez, 2009, 85). 
 
The banking sector has been affected from the bankruptcy of the finance companies which had an important place 
in state economies in 2008 to a great extent. These negative effects experienced in the sector shook the world 
economy with the constriction of credit and trade channels particularly. As a result of this, the experienced crisis has 
been referred to as an international finance crisis in the context of banking and/or monetary crisis originating from 
high-risk housing loans (Aydın and Başkır, 2013, 30).  
 
The basic characteristic feature which distinguishes the 2008 Global Crisis from other crises is the fact that it has 
affected the economies of developed countries rather than the structural problems of developing countries becoming 
unsustainable and that the spread of crisis could not be prevented despite all the measures which were taken 
accordingly.       
 
As is the case with many national economies, the crisis has also affected the Turkish economy which has a similar 
structure to the mortgage system implemented in the world with the acceleration of the deregulation process since 
the 1980s and deepening of the capital market. The effects of the crisis in Turkey have been felt in a different way 
due to the effect of the policies implemented as a result of the crisis which have been experienced before. The crisis 
revealed itself in the sector in 2009 with the increase in the costs of the funds banks received from outside. In this 
context, the aim of the study, which has been carried out upon the construction within the crisis and bank pattern, is 
to analyze the progress of the effect of the Global Crisis on the deposit banks in the Turkish Banking Sector in the 
2004–2012 research period within the framework of administrative and performance criteria.  
 
The study is composed of two consecutive section. In accordance with the aim, the data set of the analysis, and 
the methodology related to Data Envelopment Analysis whose field of application has become rapidly widespread in 
measuring efficiency and productivity have been addressed in the first section of the study. The findings obtained 
from the analysis which were conducted based on the time-series analysis and the assessment part constitute the 
second section of the study. 
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2. The Data Set and Methodology of the Study 
2.1. Data Set 
The aim of this study is to investigate the effects of the Global Crisis on the relative efficiency and productivity 
of 19 public, private and foreign-capital deposit banks in total, who were active in the Turkish Banking Sector in the 
2004-2012 research period. Due to the existence of the constraint that analysis must be made between homogenous 
units whose decision-making bodies carry out the same objectives and who have similar areas of activity so that the 
model can produce accurate results, the investment and development banks have been excluded from the scope of 
the analysis. Another important point is the necessity that decision-making bodies included within the model 
solution algorithm must be continuous during the research period.  
   
The analysis, which is aimed toward determining the relative efficiency and productivity of the deposit banks 
active in the 2004–2012 period in the Turkish Banking Sector, has been carried out for a timeframe of 9 years in 
total by taking the 4 years which are at an equal distance to 2008. 
 
The study is believed to contribute to the literature in deposit banks’ formation of policies for the future in the 
times of crisis, particularly in activity ratios. The contribution in question arises from the fact that the obtained 
results demonstrate the amount of inefficiency in the decision-making bodies and define their resources; in other 
words, these results are instructive for decision-makers in at what rate the variables constituting the input-output set 
should be decreased and at what rate they should be increased so that inefficient deposit banks can become efficient. 
 
The data set of the study has been determined according to the banks’ intermediation and income approach 
combination. The input and output set of the data set has been presented in Table 1:  
 
Table 1. The Input and Output Set Used in the Analysis 
Input Set Output Set 
1. Capital Adequacy  
(TE/TA: Shareholder’s Equity / Ʃ Assets) 
1. Quality of Assets 
(LO/TA: Ʃ Loans and Receivables / Ʃ Assets) 
2. Deposit Rate 
(DE/TA: Ʃ Deposit / Ʃ Assets) 
2. Loan Rate 
(LO/DE: Ʃ Loans and Receivables / Ʃ Deposit) 
3. Liquidity Ratio 
(QR: Liquid Assets / Short-Term Liabilities) 
3. Riskiness 
(NPL/TL: Non-Performing Loans / Ʃ Loans and Receivables) 
4. Size of Assets 
(ASSE: Ʃ Assets)  
4. Return on Assets Rate  
(ROA: Net Period Profit (Loss) / Ʃ Assets) 
 5. Shareholder’s Equity Profitability Ratio 
(ROE: Net Period Profit (Loss) / Shareholder’s Equity) 
 6. Management Effectiveness 
(INT/TA: Interest Income / Ʃ Assets) 
 
The fact that the number of studies carried out on the activity ratios which reflect the administrative and 
performance criteria of banks in the studies conducted by utilizing the DEA model is quite limited in the literature 
review is the reason why the data set of the analysis has been made by utilizing ratios which assume percent value. 
 
When carrying out the relative efficiency and productivity measurement, the relationship of the number of 
variables to the sample size, the fact that an important variable is not excluded from the model, and an unrelated 
variable is not included in the model have been paid extra attention to. In the multiple input-output combination, 
data with negative and ‘0’ values have not been included in the model solution algorithm as they do not produce 
accurate results. Accordingly, return on assets and shareholder’s equity profitability ratios which assume negative 
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values within the years of 2004 and 2005 of the sample period have been revised with the standardization formula 
for all the data in the series:  
  
Normalized equation value:                                                                 [1] 
  
In the formulation, x is the notation showing the value which is wanted to be normalized, u is the notation 
showing the arithmetic mean of the distribution, and θ is the notation showing the standard deviation value of the 
distribution.  
 
The secondhand data of the 19 deposit banks included in the analysis has been obtained from the official website 
of the Banks Association of Turkey. The model analysis has been carried out in the Win4DEAP package program 
and in the conducted analysis, trend, envelopment surface, and model selection have been decided on in three 
phases: 
 
1. As the banks have more control on input variables and the inputs are more manageable, it is necessary to 
carry out the existing production with the least input while the outputs are fixed. In the analysis directed to 
this purpose, the ‘DEA-Input Oriented Approach’ has been used.  
2. The ‘Variable Return Model - BCC’ has been adopted as it ensures the discretization of technical efficiency 
measurements from the effect of scale efficiency. 
3. After the DEA-BCC model analysis, the efficiency variances of deposit banks have been measured with the 
DEA-Malmquist TFP Index method. 
2.2. Methodology 
2.2.1. Data Envelopment Analysis 
The Data Envelopment Analysis, which is based on the production limit concept with Farrell’s (1957) “The 
Measurement of Productive Efficiency” study, has been established for the first time by Charnes, Cooper & Rhodes 
in their study in 1978 which aimed to measure the relative efficiency of the decision-making bodies with multiple 
input and multiple output sets (Özdemir and Demirelli, 2013, 220). 
 
DEA is a mathematical programming-based nonparametric method which is used for relative efficiency 
measurement in cases where the data set used among the organizations with multiple input-multiple output 
combination cannot be objectively combined within the efficiency index (Kavuncubaşı, 1995, 28).  
 
Main reasons why DEA, an efficiency measurement technique for organizations with multiple inputs and 
outputs, is used frequently (Aydın and Kök, 2013, 14-15; Akan and Çalmaşur, 2011, 17): 
¾ The fact that non-inclusion of constraints on the functional form of the production relationship between the 
inputs and outputs and the non-existence of a theoretical constraint in the selection of variables make the 
results more reliable, 
¾ The fact that the input-output relationship explains the multifaceted aim (the fact that it produces the total 
factor productivity which is defined as the structural indicator aimed towards the sector on controllable 
variables and has the technical efficiency indicator which is defined as the management performance on the 
plane of controllable variables), 
¾ It allows for the efficiency analysis of decision-making bodies without assigning any weight to the input 
and output values, 
¾ It combines the preferences of decision-makers with its simultaneous implementation on multiple inputs 
and multiple outputs, 
¾ It allows for an evaluation related to how much reduction must be made in the input amount and how much 
increase must be made in the output amount of inefficient decision-making bodies. 
 
ൌሺሺǦሻȀ፽ሻ 
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While a statistical method evaluates variables according to their “average values” with its central tendency 
approach, the DEA method allows for the comparison of each variable only with its “best” value (Yalama and 
Sayım, 2008, 93). 
 
The efficiency measurement is referred to as the production limit and the efficiency of systems is measured 
relatively by means of comparison with the production limit under the assumption that this limit is known. The 
degree of an organization’s output amount remaining below the production limit compared to input determines 
whether it is relatively efficient (Özden, 2008, 168).    
 
Mathematical notation of the efficiency value for each decision-making body (Yalama and Sayım, 2008, 93): 
,
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X i,j = is the notation indicating the i’th input amount used by the j’th decision-making body  ( ij x > 0, i= 
1,2,…,m, j =1,2,…,n);  
Y r,j = is the notation indicating the r’th output amount used by the j’th decision-making body  ( rj y > 0, r = 
1,2,…,s, j=1,2,…,n). 
 
The four basic phases in the implementation of the Data Envelopment Analysis are as follows: selection of 
decision-making bodies, determination of the input-output set, selection of the model, and evaluation of the results.  
 
1. Selection of Decision-Making Bodies:  
In DEA, a reduction of the number of decision-making bodies included in the model and an increase of the 
number of utilized input-output variables increase the number of efficient bodies and, thus, weakens the 
discretization power of efficient and inefficient decision-making bodies. Therefore, there are 2 constraints in the 
determination of the number of decision-making bodies in terms of the reliability of the analysis depending on the 
number of input and output variables (Tosunoğlu and Uysal, 2012, 338):  
For a decision-making body in k number with the m amount of input and s amount of output, it must be either 
kmin=m+s+1 or kmin=2*(m+s).  
 
2. Determination of the Input and Output Set: 
While determining the variables, as efficiency values would increase when the same output level is reached 
with less input or when more output is obtained with the same amount of input, variables in which the number of 
input variables is preferred “less” and the number of output variables is preferred “more” must be determined 
(Özdemir and Demirelli, 2013, 220).   
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3. Selection of the Model to be Used: 
The two basic models to be used in the Data Envelopment Analysis method are the constant returns to scale 
Charnes, Cooper & Rhodes (CCR) and variable returns to scale Banker, Charnes & Cooper (BCC) models. Both 
models can be set up as “input and output oriented”, as shown in Table 2: 
 
Table 2. Models Used in Data Envelopment Analysis 
Basic Data Envelopment Analysis Models 
Model Envelopment Surface Orientation 
CCR Constant Returns to Scale – CRS Input-Oriented & Output-Oriented  
BCC Variable Returns to Scale – VRS Input-Oriented & Output-Oriented  
Contribution CCR & VRS Without Orientation 
Source: Lewin and Seiford, 1997, 2. 
 
The “total efficiency” and “scale efficiency” values of organizations can be calculated with the help of the 
models. The success in the production of the most possible output by using the input combination of the 
organization in the most suitable way is referred to as “technical efficiency”, the success in producing on a suitable 
scale is referred to as “scale efficiency”, the multiplication of the technical efficiency and scale efficiency is referred 
to as “total efficiency” (Özden, 2008, 168).    
 
While technical efficiency and scale efficiency values can be measured independently in the BCC model, the 
total efficiency value contains the technical efficiency and scale efficiency together in the CRR model (Behdioğlu 
and Özcan, 2009, 316).   
 
4. Interpretation of the Results: 
While interpreting the results, the efficiency values of the decision-making bodies are determined, the efficient 
decision-making bodies constituting the reference set are defined, and the target values are found by calculating the 
improvement rates for the decision-makers who cannot reach the efficiency limit. 
2.2.2. DEA–Malmquist Total Factor Productivity Index  
While DEA calculates the efficiency values separately for each body according to the production limit 
constituted by the decision-making bodies in the sample, DEA–Malmquist TFP Index measures the productivity 
change of each decision-making body between two different periods (Kök and Ay, 2013, 165-66).   
 
The Malmquist TFP Index, which is based on distance functions, produces all the interactive results of the 
decision-making bodies. As the distance function calculates the rates of each data point’s distances according to the 
common technology by taking the most efficient decision-making body as reference, it is interpreted as a dynamic 
indicator of the change in the analyzed period and it is addressed as a guiding tendency parameter (Aydın and Kök, 
2013, 15).   
 
The Malmquist-TFP Index measures the proportional change in the data input in the xt+1 period and the output 
in the yt+1 period under the technology in the t-period and the proportional change in the data input in the xt period 
and the output in the yt period under the technology in the (t+1) period (Avcı and Kaya, 2008, 848-49).         
 
The index change of the decision-making body in the (t) and (t+1) time period is interpreted in three ways as 
follows (Öncü and Aktaş, 2007, 252):  
    
, 1
0 1
t tM  !  (productivity growth) 
, 1
0 1
t tM    (stagnation in productivity) 
, 1
0 1
t tM    (decrease in productivity) 
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The Malmquist-TFP Index measures the productivity change via four components. Of these components, 
technical efficiency change defines the decision-making bodies’ efficiency in catching up with the best production 
limit and technological efficiency change is addressed as the shift of the decision-makers’ production limit upwards 
and defines the direction of the change in the amount of output produced with the same input. The success of the 
decision-making bodies in carrying out production on a suitable scale is referred to as the “scale efficiency” 
component; administrative efficiency is referred to as the “pure technical efficiency” component (Dinçer, 2008, 841 
& Özgür, 2008, 252).    
3. A Non-parametrical Time Series Analysis 
3.1. Findings  
The findings obtained from the analysis, which was in accordance with the time series panel prediction 
structure, have been demonstrated under the headings of efficiency values, reference set, potential improvement 
rates, and the Malmquist-TFP Index.    
3.1.1. Interpretation of Efficiency Values 
According to the results obtained from the conducted analysis, it has been concluded that banks whose objective 
function and efficiency coefficient equal to 1 are efficient. The efficiency of the decision-making bodies indicates 
their success in obtaining the maximum possible output with minimum input.   
 
Tablo 3. Input-Oriented BCC Model Efficiency Results 
Decision-Making Bodies Capital Structure 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Ziraat Bankası Public 1.000 0.873 1.000 1.000 1.000 1.000 1.000 1.000 0.879 
Halk Bankası Public 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Vakıflar Bankası Public 1.000 0.795 0.908 0.943 0.928 0.958 0.947 0.869 0.877 
Efficiency Average 1.000 0.889 0.969 0.981 0.976 0.986 0.982 0.956 0.919 
Akbank Private 0.852 0.845 0.963 0.972 0.975 1.000 0.949 0.963 0.959 
Alternatifbank Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Anadolubank Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Şekerbank Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Tekstil Bankası Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Turkish Bank Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
T. Ekonomi Bankası Private 0.902 0.957 1.000 1.000 1.000 1.000 1.000 0.920 0.866 
Garanti Bankası Private 0846 0.850 1.000 1.000 1.000 1.000 1.000 0.964 1.000 
Türkiye İş Bankası Private 0.712 0.772 0.869 0.941 1.000 0.955 0.919 0.935 0.980 
Yapı Kredi Bankası Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.972 
Efficiency Average 0.931 0.942 0.983 0.991 0.997 0.995 0.895 0.978 0.978 
Arap Türk Bankası Foreign 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Citibank Foreign 0.751 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Denizbank Foreign 0.865 0.898 0.947 1.000 1.000 1.000 1.000 1.000 1.000 
Finans Bank Foreign 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
HSBC Bank Foreign 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.946 
ING Bank Foreign 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Efficiency Average 0.936 0.983 0.991 1.000 1.000 1.000 1.000 1.000 0.991 
 Total Efficiency Percentage %68 %63 %79 %84 %89 %89 %84 %74 %63 
 
When Table 3 is examined, it is observed that public-capital deposit banks reached the efficiency level in 2004, 
foreign-capital deposit banks reached the efficiency level in 2007, 2008, 2009, 2010, 2011 while private-capital 
deposit banks failed to reach the efficiency limit every year.  
 
The year in which the efficiency average was at its lowest is 2005 for public banks (0.889), 2010 for private 
banks (0.895) and 2004 for foreign banks (0.936).   
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When the number of relative efficiency of the banks in the sector is examined, it is observed that the trend is 
directed downwards between 2004 and 2005, upwards between 2005 and 2008, downwards between 2009 and 2012. 
The years in which the efficiency percentages of the banks were at their lowest (63%) are 2005 and 2012 and the 
years in which they were at their highest (89%) are 2008 and 2009.    
 
The analysis results of the BCC model demonstrate that the negative effect Global Crisis on the efficiency on 
the banks within the Turkish Banking Sector is limited to the public-capital banks. 
 
(Place Chart 1 here) 
 
Upon the examination of Chart 1, it is observed that Halk Bankası relatively reached the efficiency limit every 
year within the research period, Ziraat Bankası was efficiency except for 2005 and 2012, and Vakıflar Bankası was 
not efficient, except for 2004, between 2005 and 2012.  
 
(Place Chart 2 here) 
 
Chart 2 demonstrates that the relatively most ineffective private-capital deposit banks by years are Akbank and 
Türkiye İş Bankası. The banks whose periodic efficiency values were 1.000 in the analyzed period are 
Alternatifbank, Anadolubank, Şekerbank, Tekstil Bankası and Turkish Bank.   
 
(Place Chart 3 here) 
 
When Chart 3 is examined, it is observed that the relatively most ineffective foreign-capital deposit bank within 
the period is Denizbank. The banks who were efficient every year during the research period are Arap Türk Bankası, 
Finansbank, and ING Bank.   
3.1.2. Determination of the Reference Set  
The reference frequency of the efficient decision-makers within a reference set depends on at what density these 
bodies are shown as a reference to ineffective bodies. Every ineffective body can be compared with the other bodies 
in the reference set in terms of input-output combination and administrative practices (Behdioğlu and Özcan, 2009, 
304).    
 
The reference set provides a basis for the policy suggestions on what inefficient decision-making bodies should 
do to achieve efficiency. 
 
Table 4. Reference Frequency of Decision-Making Bodies 
Decision-Making Bodies Capital Structure Total Reference Frequency 
Ziraat Bankası Public 0 
Halk Bankası Public 11 
Vakıflar Bankası Public 0 
Akbank Private 0 
Alternatifbank Private 18 
Anadolubank Private 9 
Şekerbank Private 5 
Tekstil Bankası Private 14 
Turkish Bank Private 0 
T. Ekonomi Bankası Private 3 
Garanti Bankası Private 6 
Türkiye İş Bankası Private 1 
Yapı Kredi Bankası Private 17 
Arap Türk Bankası Foreign 17 
Citibank Foreign 6 
Denizbank Foreign 15 
Finans Bank Foreign 10 
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HSBC Bank 
ING Bank 
Foreign 
Foreign 
6 
6 
 
It is evident from Table 4 that the first three banks which the inefficient decision-making bodies should 
generally take as a reference by years to become effective are Alternatifbank, Yapı Kredi Bankası, and Arap Türk 
Bankası respectively. The banks which failed to be a reference for all banks in the sample period are Ziraat Bankası, 
Vakıflar Bankası, Akbank and Turkish Bank.   
 
3.1.3. Malmquist Total Factor Productivity Index Results  
According to the results obtained from the Malmquist–TFP Index, productivity growth has been found in banks 
whose technical efficiency, technological change, pure technical efficiency and scale efficiency values are bigger 
than 1. Productivity shows the relationship between the outputs decision-making bodies obtain in a certain period 
and the inputs they use in the same period to obtain these outputs. 
  
Table 5. Malmquist TFP Index Components Change Results by Years 
Malmquist Components 2005 2006 2007 2008 2009 2010 2011 2012 Mean 
Technical Efficiency 0.978 1.016 1.034 1.013 0.971 0.998 0.977 1.009 0.999 
Technological Change 1.013 2.019 0.976 0.988 1.091 0.859 0.907 1.012 1.068 
Pure Technical Efficiency 0.996 1.014 1.021 0.999 1.002 0.982 1.006 0.992 1.001 
Scale Efficiency  0.982 1.003 1.013 1.014 0.970 1.017 0.971 1.017 0.998 
Total Factor Productivity 0.990 2.051 1.010 1.000 1.060 0.857 0.886 1.021 1.068 
 
When Table 5 is examined, it observed that the year in which the technical efficiency values increased the most 
is 2006 while the year in which they decreased the most is 2009, the year in which technological change values 
increased the most is 2006 while the year in which they decreased the most is 2007, the year in which the pure 
technical efficiency values increased the most is 2011 while the year in which they decreased the most is 2008, the 
year in which the scale efficiency values increased the most is 2010 while the year in which they decreased the most 
is 2011.    
 
The fact that technical efficiency and technological change values were on the rise simultaneously in 2006 and 
2012 indicated that banks reached the best production limit in 2006 and the innovation at the production limit in 
2012. For the obtained findings, it can be predicted that the acceleration of foreign-capital banks’ entry to the 
Turkish Banking Sector increased productivity. The fact that administrative efficiency of the banks in the sector was 
at its best condition in 2006–2007–2009–2011, that the success in carrying out production a suitable scale was 
maximum in 2006–2007–2008–2010–2012, that the decision-making bodies multiplexed their aims are among the 
obtained findings.  
 
(Place Chart 4 here) 
 
When Chart 4 is examined, it is observed that, of the Malmquist–TFP Index components, “pure technical 
efficiency” which defines the administrative efficiency of decision-making bodies and “technological efficiency” 
change which shows the direction of the change in the amount of output produced with the same input are positive. 
The year in which the total factor productivity change values increased the most is 2006, the year in which they 
decreased the most is 2007.  
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Table 6. Decision-Making Bodies Malmquist TFP Index Components Change Results 
Decision-Making 
Bodies 
Capital 
Structure 
Technical 
Efficiency 
Technological 
Change 
Pure Technical 
Efficiency 
Scale 
Efficiency 
Total Factor 
Efficiency 
Ziraat Bankası Public 1.000    1.082 1.000    1.000    1.082 
Halk Bankası Public 1.000    0.928 1.000    1.000    0.928    
Vakıflar Bankası Public 1.000    1.081 1.000    1.000    1.081 
Akbank Private 0.996 1.125 0.997 0.999 1.121 
Alternatifbank Private 1.000    1.093 1.000    1.000    1.093 
Anadolubank Private 1.000    1.123 1.000    1.000    1.123 
Şekerbank Private 1.000    0.986 1.000    1.000    0.986 
Tekstil Bankası Private 0.988 1.062 1.000    0.988 1.049 
Turkish Bank Private 0.935 1.060 0.981 0.953 0.991 
T. Ekonomi Bnk. Private 1.006 1.110 1.001 1.005 1.117 
Garanti Bankası Private 1.000    1.129 1.000    1.000    1.129 
T. İş Bankası Private 1.000    1.071 1.000    1.000    1.071 
Yapı Kredi Bnk. Private 1.000    1.094 1.000    1.000    1.094    
Arap Türk Bnk. Foreign 1.000    0.966 1.000    1.000    0.966 
Citibank Foreign 1.039    0.995 1.037 1.001 1.034 
Denizbank Foreign 1.038    1.137 1.016 1.022 1.181 
Finans Bank Foreign 1.000    1.123 1.000    1.000    1.123 
HSBC Bank Foreign 0.989    1.118 0.994 0.995 1.105 
ING Bank Foreign 1.000 1.043 1.000    1.000    1.043 
Mean 0.999 1.068 1.001 0.998 1.068 
 
When the Malmquist–TFP Index results are examined, it is observed that the highest increase in the 
productivity value occurred in Garanti Bankası while the lowest increase occurred in Halk Bankası. With its 1.037 
highest pure technical efficiency value, Citibank is the best bank in terms of administrative efficiency as well. The 
decision-making body which carries out production on the most suitable scale with the scale efficiency value of 
1.022 and implements the most innovation with the technological change value of 1.137 is Denizbank. 
   
It is evident from Table 6 that banks failed to operate on the suitable scale despite the fact that the banks 
adopted the innovation changes at the production limit within the 2004–2012 research period but converged to the 
productivity limit of the scale efficiency.   
3.2. Conclusion and Evaluation 
The public, private, and foreign-capital deposit banks have been compared according to their efficiency ratios 
between 2004 and 2012 to observe the reflections of the Global Crisis to the Turkish Banking Sector. 
 
According to DEA analysis results, the efficiency of the banking sector showed an upwards trend in the 2006-
2009 period after a downwards trend of one year and continued in a decreasing structure in the 2010-2012 period. 
When the sector was classified according to the capital structure, it was observed that the bank group which was 
affected from the crisis was the public-capital banks. The public-focused nature of the ownership can be stated to 
increase inefficiency and unproductiveness in the more inefficient function of the public-capital banks in the 
analysed period. The fact that banks with foreign capital work distinctly more efficient and the efficiency levels in 
the foreign-capital banks were at a downwards trend especially between 2010 and 2012 are among the findings 
obtained in the study. The fall in the efficiency performance of the deposit banks is striking in recent years. This 
finding contains results which correspond to the studies conducted by Coşkun and Balatan (2009), Bektaş (2013). 
    
The DEA-Malmquist TFP Index results of the banks in the sector generally followed the same trend by years. 
The mean of the TFP components has been found to be the highest in the effect of the banks in the sector in catching 
up with innovations. A decrease in inefficiency at a relatively minor rate has been observed in the convergence of 
the decision-making bodies with the best production limit and working on a suitable scale while inefficiency 
increase occurred in the fulfilment of positive change and administrative efficiency. This finding contains results 
which correspond to the studies conducted by Aydın and Kök (2013), Akyüz et. al (2013), Demirbaş and Sezgin 
(2010).  
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When the DEA-BCC model and DEA-Malmquist TFP index findings are evaluated together, they have not 
indicated a significant source of inefficiency in the banking sector during the analysis period. 
 
The sector has maintained a firm stand against international financial fragilities as a result of the increase of the 
Turkish Banking Sector’s, whose financial structure has begun to gain strength in 2003, share in assets due to the 
expansion its credit volume, generalization of especially the personal banking services, the positive developments in 
macroeconomic indicators, and the positive expectations. The fact that regulations made by the Banking Regulation 
and Supervision Agency aimed towards the loans and the strategy changes within the scope of the monetary policy 
introduced by the Central Bank of Turkey can be stated to be effective in the positive outlook of the obtained 
analysis results in the crisis period.  
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